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BACKGROUND
According to the WHO 1 (2014) 266000 women die of cervical cancer per year worldwide and 90% of these deaths are in low-and middle-income countries. It is often found at a late stage, which explains why the mortality rate is high. The majority of cases are preventable if girls or young women are vaccinated for the human papilloma virus (HPV). Cervical cancer ranks as the tenth most frequent cancer in women aged between 15 and 44 in Egypt. 2 A national screening program indicated that women with pre-invasive high-grade lesions are 0.5% and women with invasive cervical carcinoma are 0.04% of Egyptian women. 3 The Papanicolaou test (Pap test) is a screening method for a precancerous or cancerous cervix, but it is not suitable in a developing country due to its costly multistage procedure and because lowincome patients are lost in follow-ups. 4 In addition, only 13% of women in Egypt are informed about cervical screening. 5 9 concluded that visual inspection of the cervix following acetic acid application is an effective method for detecting the pre-invasive phase of cervical cancer. Additionally, it represented a good alternative to cytological screening for cervical cancer in resource-poor settings such as in Pakistan and could ultimately reduce maternal morbidity and mortality. In different community based studies in Africa and India the sensitivity was mentioned to be 73% to 80% and the specificity 84.8 to 86.3%. 10 The positive and negative likelihood ratio in a systematic review of visual inspection with acetic acid (VIA) was 3.74 and 0.39, respectively. 11 When colposcopy is not easily accessible and/ or affordable in areas with low resources, the VIA screen for pre-cancerous cervical lesions is available for rapid decision-making in the same visit.
AIM
The aims of this work were: -to evaluate the validity of visual inspection with acetic acid (VIA) of the cervix as a screening test, -to assess whether the location of the lesion on the cervix is an indicator for being pre-cancerous.
MATERIALS AND METHODS
During a three-month period from June to August, women commuting to one of the gynecological outpatient clinic at the University Hospital with diverse complaints went through a visual inspection of the cervix with acetic acid (VIA) followed by multiple punch biopsies for VIA positive and subsample of VIA negative.
Inclusion criteria: All women, aged 25 -60 years, visiting the gynecology out-patient clinic at Al-Zahraa Hospital Alazhar University.
Exclusion criteria for women: under 25 years of age, sexually inactive, pregnant, menstruating, having undergone a cervical operation, known to have cancer, and those with a previous precancerous lesion.
Three hundred and seventy-nine women had their histories taken and recorded in a special data entry sheet which included age, marital status, age of marriage and number of marriages, parity, contraceptive method used, smoking, immunosuppressive drugs, date of last menstrual period, and any other complaints.
General and pelvic examinations were performed. All women were subjected to visual inspection of the cervix with acetic acid (VIA) by one gynecologist. The appearance of any distinct aceto-white areas in the transformation zone is considered VIA positive. For VIA use, a 5% fresh acetic acid was prepared by adding 5 ml glacial acetic acid to 95 ml distilled water. 12 Another gynecologist took multiple cervical biopsies with sharp biopsy forceps from all VIA positive women and from a subsample of VIA negative patients. According to the statistician, of the VIA negative women every fifth one was asked to undergo a cervical biopsy, however, not all agreed. The gynecologist took multiple biopsy samples from all women with and without lesions from 6 and 12 o'clock in the normal cervix transformation zone. For the multiple punch biopsies, the pathologist evaluated mild cervical intraepithelial neoplasia (CIN1), or moderate CIN2 or severe CIN3 according to Dallenbach-Hellweg et al. 13 criteria:
CIN1: mild dysplasia in the lower squamous epithelial thickness CIN2: moderate dysplasia with thickening of the positive cell layer of the epithelium CIN3: severe dysplasia or carcinoma in situ with squamous differentiation, almost complete loss of epithelial stratification
The obstetrician/gynecologist who performed the biopsies was unaware of the VIA results.
Ethical issuEs
The Ethical Committee of the Faculty of Medicine (G) approved the study in September 2013. Oral informed consent was obtained from each woman after explaining the procedure to be applied and her right to withdraw/refuse.
statistical analysis
The Stat calculator of EPi Info Statistical Package was used for the calculation of the sample size of cross-sectional studies based on 95% confidence interval (Cl) and 80% power. The estimation of sample size relied on previous studies in Africa, Asia and Egypt with 15% positive VIA and around 5% positive CIN.
For the data management, statistical analysis was performed with PASW Statistics 18 -previously named the Statistical Package for Social Science. Cases with positive findings were compared with normal ones, using descriptive statistics in addition to T-test for independent groups, chi square test and Fisher exact test. The 5% level was used for significance tests. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), accuracy, positive (+LR) and negative (-LR) likelihood ratio was calculated. Also the 95% confidence interval (Cl) was determined.
RESULTS
Of 379 women, 17.1% were positive according to visual inspection with acetic acid (VIA). Of those 65 VIA positive 64.6% were also punch biopsy positive. Of the 314 VIA negative subsample, 63 women were randomly chosen for a punch biopsy. However, 9 women declined. From the VIA negative subsample 7.4% had positive punch biopsies (Fig. 1) .
No significant difference was found between VIA positive and negative women in mean age and mean age at first marriage. The median parity in VIA positive women was significantly higher than in VIA negative (p=0.02). Social status, smoking and contraception use were not different between both groups (Table 1) . Similar to those who underwent VIA, there was no significant difference between women with a positive versus negative punch biopsy in terms of most characteristics. However, the mean age was significantly higher (p < 0.001) in positive punch biopsy cases CIN1, CIN2, CIN3 (41.7±9.7) than in negative ones (39.2±8.7). Also the median parity was 4 in women with positive punch biopsy versus 3 in women with a negative punch biopsy (p < 0.001). Social status, smoking and contraception use were not different between both punch biopsy groups.
The sensitivity of VIA was 91.3% (79.6%-96.5%) using punch biopsy results as gold standard, the specificity was 68.5% (57.l%-77.9%) and the accuracy 77.3% (69.0%-83.9%). The positive predictive value was 64.6% and the negative predictive value was 92.6%. The false positive screened was 31.5%. The positive likelihood ratio (+LR) was 2.89 and negative LR (-LR) = 0.13 (Table 2) .
Significantly more contact bleeding (39.1%) was found in the positive punch biopsy group (Table 3) .
The location of a VIA lesion in the upper and lower right quadrant (77.8%) tended to indicate CIN2/CIN3 punch biopsy with a significant p < (Table 4) . 29.7% of VIA lesions were in the lower right quadrant, 31.25% were in the lower left quadrant, 25% were in the upper right quadrant, 14.05% were in the upper left quadrant. 74% of VIA lesions located in the lower right and left quadrant were CIN1 positive.
There were four lost cases due to inadequate biopsy pitfalls terms of tissue sampling, preparation and reading. Both gynecologists and the pathologist were sharing the responsibilities.
DISCUSSION
Cervical cancer is one of the leading causes of female mortality in low-and middle-income countries despite being preventable if diagnosed early. Patients present in hospitals in advanced stages of cancer. 14 Low-cost visual inspection with acetic acid (VIA) is needed for rapid decision making in low-resource settings such as primary and secondary health care in Egypt. In this study, 17.1% of women investigated were positive per VIA testing. Similarly, Garni et al. 15 had 14.1% VIA positive women in a Medical College in Delhi. The sensitivity of VIA screening in this research is high, 91.3% (79.6%-96.5%), when it comes to detecting precancerous lesions of cervix. However, the specificity is low at 68.5% (57.1%-77.9%). Sritipsukho and Thaweekul 16 found in a systematic review with meta-analysis of cervical screening a pooled sensitivity of 71.8% and specificity of 79.4% of VIA compared to colposcopy results as gold standard. In the multicenter study of IARC the sensitivities ranged from 56.1% to 93.0% and specificities from 74.2% to 93.8%. 10 In our study, 31.5% are false positive and will need further investigation for confirmation. Or these women will be treated unnecessarily in the same sitting/visit, which would increase the cost of unnecessary treatment. In addition, health providers will need training on VIA screening. This study indicates +LR = 2.89 for positive prediction and -LR = 0.13 for negative prediction which are weak to rely on. A cost-effective strategy has to be set in place for rural area to reduce the risk of cervical cancer. Although contact bleeding is significantly higher in VIA positive and punch biopsy positive women, this may be due to causes other than cancer such as cervicitis, endometritis, cervical polyps, prolapse or sexual abuse among others.
The risk of cancer increases with age. 17 As regards the characteristics of the women, the mean age of women with positive colposcopy was higher than the age of those with negative results, although not significantly. This is in accordance with Divya et al. 18 who show that there was an increased incidence of precancerous lesions in the age group of 41-50 years reflecting that cervical cancer has a long latent phase of progression. 19 However, parity seems to be significantly higher in women with positive results than those with negative results. The American Cancer Society (ACS) 20 revealed that women with 3 or more full-term pregnancies have an increased risk of developing cervical cancer. Hormonal changes or weaker immune systems during pregnancy are possible reasons.
The location of a VIA lesion on the cervix specifically on the right upper quadrant, can be used as indicator for pre-cancer. The current study found that most of CIN1 lesions were located in the lower margin of the cervix, mostly in lower right quadrant. And 55% of CIN2 and CIN3 lesion were located in the upper right quadrant of the cervix. This observation was found to be significant and needs further research as the present authors found no report of this in the literature. In low resource areas, where colposcopy is not available, the gynecologist can take a small piece of punch biopsy under VIA and send it for investigation.
Since VIA test alone is weak, a combination of VIA test with the location of a lesion on the cervix and woman's contact bleeding may enhance the results of the screening. 11 More cost effective would be the introduction of the anti-HPV vaccination.
In future, it would be of interest to perform a multi-center study in Egypt combining VIA, the location of the lesion on the cervix and contact bleeding to improve the results. 
